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[-2.^1= Ail 

^ ^^<H1 4^. ^^1- 51)^2. 7]:^o^ ^1^^ ^^Blsr>7l ^ t!: ^^^1, ^^t^S :?i 

2: Jis-o] 7>^^>£^ ^7] ^J^j ^^W^ , ^7] ^g^^ ^^M]^^] ^ 

^7] ^^^^ ^"ttlS-^E-l ^1-71 ^flt^^ ^V7l #71^^ -^^1 Jl^o] <^ 

<^lM-£^ *>fe 711 el 7>>i el-oi, ^ny^^ o.^] 7>^^>£^ ^^^^jl ^^7] 

^1 ^^el ^Al^ ^ o;icl-. 

£ 5 

4^, ^2:, IPA, DIW, s|-El# 
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^7]r 7]%^ ^ o]^ o]^^ ^J-'^ {Electronic device 

substrate surface treating apparatus and surface treating method using the same} 

£ 2a ^ £ 2b^ £ 1^ ^MS^ ^'^iol:n., £ 2c^ -n-i-lH^ 

£ 6^ JE ISl tifl7l -R-MH^ 7fl^£olc|.. 

£ 7a JE. 7c^ ^ ^'^^ ^A]<^loi] xt\.s, ^ .^IaI^^o] 

#olj7, s. 7d^ ^1^2] sgT^solcf. 

£ 11^ ^11 N2 7]-^<4 ^12 N2 7}^B\ S|-El# ^.^J^q ^^^^ ^^]^-^ 
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£ 12^ N2 7}^ N2 7}^ -B-^^ i^^l^m :i2fl^olt^. 

13^ ^1^4 ^^5^ ^^1* S^l^m :iHflHol4. 

^ 2|-*j-7l^l^ #H^>a ^ 1^^^ ^1^ ^^^r 7]^]7]] ^1* 

-g-^ -§-"3^1 7]^* DIWCDelonized Water) -^^l ^^i-s" 

^^J* i^^H ^2, ^^^^ ^^B^^ 7l^^ ^^^1 ^^11- 

<15> ol^- ^^1^^ ^ ^2. o. ^x\t\7] ^tb ^^1^ t+'a^^l-cf. ^7fl ^ 

10-154687^<^1^ ^ ^S^<=^]^^ ^^Mjl 

;^16,328,809S<^1^ *>M-^ ^^aloflA-l s)-^ -g-ofl ^ s.:^ ^a]^}^ :^ 

^]7} 7flAls)ol o^t:f. nj^^s^ ^14,722,752^, ^14,911.76131, ^15,571,337^, ^] 
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5, 634, 978 J: ^ ^l6.533,872J:<Hl^ ^V^iJlM S.^^: ^]^^<^ M]^^ ^ ^^-l-^ ^^1^]-^ 

<16> H^^, ^7fl 3g 10-154687 Jiofl 7llAl5]o^ oj^ ol4^^^^«^S^(IPA) 

^1 '^7^9X^ IPA 7l-:^i(N2)S. 7>^^ «:lBll- -f.2j-§>£S. ^].c,^ ^711- 

-^MB» i^^>Ji, ^16,328,809^<^1 7flAlslo] o;^ 

^ ^^1^ -3^1 Bl» ji^o^ N2» ^]^]^ ^w]2r>^ IPA ^fltHS IPA ^711- 

^^^s. ^71 -R-MB* i^t!-^. neiM-, <^l5q- ^7] 

IPA ^7] 2] ^S. o]^}S. ^^7]7} o^^cf. J£, ^7l^ -g-^^ ^^^]^}7] 

■^]^^ IPA #7l ^^^o] ^7}^x:^. ^e^-A-^, IPAS^ e]-^o11 jj^tb i=l-^^ ^ 

^^^(gel) ^ sl-Bl#ol ^Aj^cf. 
<17> *]-^^ p]^ /sll4,911,761:£ ^ :^15,571.337J:'^1 7flAls)ol oi^ p>^jiu) s.^^. o] 

-§-^ ^V^l^ ^-f<^l:£, IPA ^7]^ N2^ ^^^<^1 ^^^-^S ^^«>£.S. IPA ^71^1 

"S-S. o]^}S. ^^^7)7} o]^^. nelJi, Ifol^^sl yfl^ # 

^'?]: ^>M5l-, ^flojsiisl- 7]-ol^o^ ^#^<^1 1-^^ -i-s] ^^o] 4^ ^^^gt}^ ^^]^o] 
9X^. IE, #Efl£] ^}^JL^^ Jl4* ^l-§-t!: ^^1^ ^ -^^1<^1 ^Al^ 

0.14^ ^<2^ ^^^^'V^l ^Al^>7loll^ ^^s:>;=^l ^^o] o;[cf. nfel-Ai, s|- 
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<19> ^ ^Vrgo] ol=.j7;^> ^].^ t^-^ 7]^^ -§-^ ^ e| , ^ 

^^^^ ^^^1 ^^1^ ^ Si^ ^l^s:>i^l- 3:>^ ^Ojiq-. 

<20> ^ ^^o] ol^i^> ^ 7]^^ -¥-^^^ ^]^(.^^]^^ ^ ^i^) «cj- 

<21> >^V7l 7]^^ Sf^sflS.^ ^^^^>7l ^ ^^i^^ ^^1<=^1*<^1 ^j-^lfe ^^tH, ^ 

<22> ^flU]^ 31)^^ 7l:^o^ ^^B]^>7l ^ tb ^^tH^l^. ^7] 

^^^^ #71^1 ^s-o] 7i.:g.^].:£s. ^ii-^^nf. 7lle)<H 7}^ ^1 

^ ^7l ^S^^ ^fla^o]] 7^=.^ si 01 ^7l A^A^ ^BBis :<HS ^7]^ J: 

<23> >y-7l ^ Cf^ 71 al)-;Hll- ^>^^5r>7l ^tb ^ (a) ^7.} 7] 

S'g ^^5^ iflofl ^xg5>^ cf^l ^ (b) ^^o] ^fl5:]o:| 7].>,o,] 

^71 <9-^l2l ^7] ^WtHS^B] 41-71 ^fltH vfls. ^JE.fil #7l 

» ol^^l-ZL ;^12 7l->il- ^7l ^»til t|l<Hl ^^€r><:«l >S-7l ;^ll ^%=3l- ^ 

tijoil ^^fl ^^^^^ ^12 ^7l7> ^1-71 ^}c^ ^1-7] 
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;^12 ^7l7> -§-^^l-c^ ^1-71 5X)^3: 7l^ ^igoll ^-W-*>^ -R-^l^l ^^^^ 

^. 

<24> 7lEf ^Alc^ll^o^ ^^1^<?I ^>«J-1-^ ^'^g ^ iia#<Hl ^Cf. 

<25> ^ ^Vr^o^ O]^ ^ ^S^JI ZL^l-^ ^ ^^5]^ £1^21. ^^^1 ^A^] 

^Hl ^#£1^ SI^ ^^I'^l** ^2i^}^ ^'^Itf. ^iS^uf ^ li^tg o]tMX] 7^X\^ 

^ ^Alc^l^i-ofl ^o] 0>q2l. A-lS Cf^ C^-Oj:^ ^nS. ^^1 ^ ^Alc^l 

^ ^^^21 7flAl7> ^^^>£^ e>0^, ^jAlo. 7].^ ^}6\]p\] ^x^2] ^^^>7ll 

^^3^^7l ^l^Slfe ^<^lo1, ^ ^^^^ ^^^^^ ^^-^l ^^1 

^1^1 ^Vtq-. 

<26> cl^j. ^ ^Vtgo^ ^Alc^lS-ofl 1^^ ^7.} ^7} 7]^S\ S.^ ^^^^^ ^ ^^1^ ^ 

4^ ^<2fl ^^el(C), ^i(R) ^ ^^(D) ^^^1 ^A]^l-^ CRD ^i(R) ^ 

(D) ^^^^ ^^1*>^ RD ^o_s. ^'^^^■7]] ^^^H ^>-§- 7>^^l-u]-. a, ^ ^i^o] 

d\]^6\] ^3-^1^ ^71 ^JA^ ^ -^MH^ -a-^ ^/a^ ^£7> Z^-Z^- 711 

'i^^^ S^sl^ #7l ol^-g- et-ojuzf #7l ^£ 2:^-§- ^aj^o.^^ :g.^ 

5]^ ^71^ ^£ ^/:£^ ^£1- ^ols:>7fl S^^V ^ OJ^ ^Ojcj.. ^eflo] 

:E.eflolol 7>^^H ^^<^1 ^^^5*>^ ^4- ^cj-^im ^'=>]^. all 71 -B-^H^ :?! 

S #o]l Jl:21-^^ wH7l7> 7>^^>al ^^a^ ^ ^^^o] ^^5^>^ I}" 

^1^ ^, 21-^ ^ ^^^] -B-i^H^ 5<^t!: fi^ A^al7}- 7l-^*>£^ 1- ^oi 
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^ ^5.^1 :ii;^K H.S.^-fl-'H, MEM's(Micro Electro Mechanical) ^;^K ^^;^V 

(optoelectronic) ^^>, c^^l-sflol ^^l-(display device) ^t^^t^. ^^^^ , 7] 
^, SOKSilicon On Insulator) 7]:^, w]^ 7]^, ^5^^ 711s.d>^ 7]^, ^e)-^^ 71^^, 

•^'^ 71:^, cl^#5llol-g- 0.5:] 7]:^ -o] ^ ^VT^ofl n:}-^ ^j-^lo]] o)^fl s.^ ^^e)^ ^ 

^o^^ Af^tlrcf. «ly.^^ cf'y^t!: ^Efl^ ^/-2-S ^1:^7} ^>-§-7>^^>iil-. ol§> ^aIc^H- 

oflA^^ oil (air) -^l^l^^S AV-g-^cf. 

<29> oj^l- ^ i^x^g^ ^^1«^1*<H1>H^ ^'^Sl ^0^$ ^b:>o^ ^«|- -g-^o.^ DIWHl 51^^^ HF 

-g-^Col^V DHF)#, o.^ DIW#, ^7lS. IPA(oliHS.^<y:^#) ^7l#. 5J)^1 7]-:^i, 

?flslo1 7]-^ ^/:£^ 7l-^s ^>-g-il^ 1-*^^ 7>>i^ N2 7}^Wr, n^Ji 7]^ 

<30> <;^ll ^A]ojl> 
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-B-l^H(3), ^qB(4), ^7] ^5^^ ^ #7l(7>>i) o.q;E(5)^ yfl 

7] ^MB(6)S ^^til -frMH(2)^ ^^1 ^ -^^ ^^o] 

Aiofl s}4j- -g-^ ^ ^^^^ ^'a^V^ ^511^ -^MH(4)^ ^^w] ifls] 

-^^1^ ^eflolAl7l7l -^q:Eo]i:f. ^2: ^J^^ ^ ^7l(7>>i) -H-qH(5)^ 

^^^m flll7l -B-MH(6)^ ifl^ -B-7l(IPA) ^^^^ ^l-^l(l) 

<32> <^^^ ^fla^ -B-i^:s> 

<33> :£ 2a ^ 5. 2b^ ^^H^ ^^S.olji, s. 2c^ ^fliJl -B-^H^ ^"^S. 

o]^. S. 2a ifl^l £ 2c«- ^2:*>^, ^MH(2)^ (processing 

chamber)(14) ^ ( 1 id)(22)-2-^ ^^^^4. ^^tH(14)^ ^^7l]^ ^■ll<^l3l (W)7l- 

tifl^(ll)5q- vfl-?- till>i(ll)S-^El ia1s.^o.s]^ 0.^7} ^=^sl^ <q:^ Hl]i(12) ^ ^^]<^ 
^ wl]7l^ ^^11- ^t!- JS-S aflrf^dS)^ ^^«1(14) ifls^ -^^17> -g-ol*>7ll :^efl 

^ 9X^^ «fl>i(13)^ ^ol tfl-^ tifli(ll)5l ^(w)a.t:f ^fltJl(14)o^ ^ 

^1^^ ^cfl7l S-<a=ol S]^ ^ol wV^^j^rl-Cf. 
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<35> Hfl:i(ll)S] 4- oJ=^ >^^<^1^ DIW ^^^(18)ol ^:^l£|Ti| DIW 

^(18)^ ^^<^1^ ^2: ^ 7]->i ^^^(20)0] ^^l^cf. DIW ^^^(18)4 ^^S: # 

71 ^ ?H3: 7l-r±: ^^^(20)^ 4^7fl^ ^-11 5B] (W) cfl^J:^ ^ o;!^-^ iJfl«- 

Hfli(ll)^ ^o] tij-^(i)-a: nq-B^- ^711 ^^Sj<H ^^l^cf. DIW ^^^(18)<H1^ z]- ^fl<^l5Ei (W)^!]- 
cfl^*>^ ^^M^ i^#(18n)<^l w>^^^>7lS.^ z| ii#(18n) ^^1 tS. 

7fl2l i^#l-ol ^^^(18)21 ic|-5^- ^:(t^o_s. ^^i^o] DIW7> ^flol3Jl(W) ^Ta<Hl ^:n. 

£^ 1:11^!:^^ #^ ^I2002-69630^ofl 7^^]s\o] ^ o.d^ , >^7l #-^21 vfl-g-^ a. i^/flA-loil 

<36> ^^^(22)^ s.^ ^^1, ^ igjqi ^^is ^v^o.s >a-*Kn. 

<37> <2|.^ ^oB ^>-oB -^qH> 

<38> :£ 3^ ^6P ^ ^^ofl -H-u|H(3)5l 7l]i^£o-|rf. £ 3^ %S*>^ . S)-*!- -g-^ 

^ ^i-^fl o.i^E(3)^ ^SLM32)si\. o^^^ ^«)- -g-on ^oj^(34)S^El ^ 

S tifl^(13)S. 4)-^ -g-o-flo] -g-«2]i ef^l(36)4 DIW 4i^:^i(38)5q- c^^^ DIW 
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^^^(40)^^Bl ^ci-o^ oiw ^^^(18)^^ DIW71- ^^S.^ t}^ ^11 DIW ef<el(42) ^ 

^^o^ ^^^(18)-^S. DIW7> ^1-^ DIW ^91U5)^S. 

<39> «>#2]*>7lS^ DIW e1-<?l(42)^ -g-^o] hF fli ^^-g- DIW S}o]U3)^ 

DIW ^^i-§- DIW ^9l(44)^S. ^^l^lJI, ;^)12 DIW e|-^(45)-£ -g-^o] cfs. hF 

DIW 5^-<?l (46)321- DIW DIW 2l-<y(47)-^s. ^^1^ ^, DIW ^^^(IS)^!! '^^ 

^-^aS* ^^1^ ^^1^^ 7l^^ AV^^>^ «j-^<^lA-1 

<40> z]- 5l-<?l-i-(36, 42, 43. 44, 45, 46, 47)oll^ -^^1 3^^^}^ «1W-(36V, 

42V. 43V, 44V. 45V, 46V. 47V) 7]- ^^l^c}-. 
<4i> <:^efl^ -^^H> 

^efl<y e^-ois.(53_6i, es)^. ^3.i52)S. ^^g^^. ^^71]^ ^o]^(5s-qi^ 68) 

^ till^(13)l- ^3.(52)<^1 ^efl«a sV^HrC 53-61. 68)^ ;^ll J^efl<?l e:)-<il 

(53. 54). >il2 =211^ Bl-«?1 (55-59), ^^l^S-f :E.efltl el-^(60, 61), ZLe)ji sl-^(68)-^ 

<43> ^i]]o] e}oi(53^ 54)0. ^^x\ A]-g-£)^ DIW J^ell^ s^-^^lji, ?i\]2 B.^<>} ej-^l 

(55-59)^ CRD ^^Al A>-g-5l^ DIW ^efl^ e}^ 7]^ ci>qe|- o.^flo] diw# = 

efl<y^ ufl A>-g-sl^ :E.ell^(Quick Dump Drain) 7]^^ 7>:5li:f. oj^f :g-o] ^ 

efltl 21-^(53, 54)azf ^^112 ^i]]o) 5^-01(55-59)^ ^^^V^i ^^l^V^ o]^^ rD ^^Ajo] ^eflci 
CRD ^^Ajo^ c5^]oi o^toi ^1-^17]- $Xy] "fl^ojcf. CRD ^^^A] A>^^>^ -g-oflo] DHF 
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SZ7l t^fl^ojcf. vc^^A^, =eflol 2^-^(53, 54)9] ^y^^ ^91(55-59)'=^] wl^fl 

^l-r^-. n.^JL, Hefl^ e^- 01(55-59)01 ^^7ll^ 'U^s] e)-olo] o.^ CRD ^ 

<44> oi^^^o], ;5fl2 :^ell<el e|-<?ll:(55-59)^ ^-11 <=1 s] (W)-i:ol ^7^^^ DIW* 

^o] 571] ^ol :=efl<^lofl ^, ^12 e^-^■i-(55-59)^ ^l-z]- ^fl 

H1(14)S.^B1 ^^1^ :^efl^Ai^ ^ ^oi wy^zi^vci-. n^ji, ^^7fl 

fil ;^12 :^211^ Bl-^#(55-59)^ ^w1(14)S^e1 -B-^l7> J^eflol^ «fl, :E.ell«ysl^ -B-^l^l 
^o^-^^l o]^^ 9X^^ o]^ «fl^lElc:H ^^^l^lfe ^ol w>^^^>4. o^l^cfl, i 4ofl s.^] 

9X^ ^'^l. ^^711^ ;^12 si- 55-59)^ ^^Bl (14)21 :^ol «j-^(L)^ 

ttl-Hl-Al <y:s. ^ wfl^^ ^ 9X^. lEE, :E.511^o1 Jl^:^^ o.^ <^o1u). 

^>7l ^*ilA^^ ?(\]2 el-«y-i-(55-59)^ ^o]^ 7}^^ ^^s^s\o]oi ^4. 

4^1-^1, ^^Hl(14)^^Ei ^ell<y5]^ -fr^l* -a^l^^l ^-§-^ =7^ 9X^ -g-^^ 7Hfe BlSJ] 

^3(52)1- sBttl(i4)oi ^i.H.oii >i^l*H ^e|l«yol 7>^§>S^ t!:^-. wis] ^3(52) 

^ -§-^^ ^^wl(i4)5l -g-^oil 1451- ^^^cf. 5flBl(i4)oi ^a^^ Hfl^Kbatch) 

^S. ^fl^^ ^ ^S*>ji7> srV^ ^-H^lsKw)^ ^ ^ ^7H1 tti-e). ;i^^^i:l-. 
<45> ttlsJl ^3(52)ofl ^efl^^ -B-^1^ wis] ^3.(52)<^1 ^^^1^ ^(DHF) ^91 

(62), ^A^(DIW) =efl^ 2l-<y(63), -B-7l(IPA) ^91(64)^9] ^o]S. 37}^] ^eflol 

Hl-o]^ nl-sl- ^Eflol^4, 3^1oB ceflo] el-oll:(62,63,64)^ ^^1^ 3fl^(£ 7d^ IBP ^Jl 
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)^ wfl#T^(outlet)(65, 66. 67)^ -i-«fl ^^l(l)7l- ^^l5l<H ^>-§-s]^ ^^n] ^7]- 
tflo^ Al^(o]£Al)s ^^^4. 

<46> ^V^, o>^ B.^]o] 5^-01(68)^ ^^1(1)^ ^^7> ^nfl^ "i^^Bl (normally) ^S." 

(14) vflofl ^#£lcH o;^^ -^^1^ ^efl-y^t:}. in ^4 ^J-^l(l) N2 7}^^^o] ^7:S\t}7\] 

^cf. oj-e^-A^, ^flol5E|(w)7]- 2:^ l:7>^t!- -§-"5^. ^i^, ^7l -^-^ 

<47> z]- H.Ell«y H^'yi:(53-61. 68)^11^ ^j-z^^ o.^ j&^o^ ^/^^l- S^er]-^ «lti-(53V, 54V, 

55V, 56V, 57V, 58V, 59V, 60V, 61V. 68V)7> ^^l^cf. 

<48> S. 7a ^fl^l £ 7c<^l S.^]S]o] id>S>)- ^X\6\]6\] 14= o^1a]^o1 ^^^^ ^^^o)] 

tillrfi(13)^ ^>-¥-(V)^l 'gW--i-(53V. 54V, 55V, 56V, 57V, 58V, 59V, 60V. 61V, 68V) 
^ ^^1^><^ ^^^^ ^ 9X^. «l-as-(53v, 54V, 55V, 56V, 57V, 58V, 59V, 60V, 61V, 

68V)^ ^-8.011 451. 2^2^ o.^ ^/^H ^J-B)l» ^ "l^-i-olcf. 

<49> ^7] ^ -^MB> 

<50> £ 5^ #7l(IPA) ^^^^ ^ ^2: #7l(7>>.) -^-1^^(5)21 yflsf^olcl-. 3£ 51- 

#S*>^, #7] ^S^^ ^ #7l(7>>i) -^q:^(5)^ o.^ ^/a^ ^i7]- Z^-Z^ 7fl 

^^o.^ S^S)^ ;«fll ^ ;H12 7>>; el-^(73, 74), ^7] ^3^(71), ^7] 

^ sf^(81), ^7l e}-^(82)# i^tt^f. 
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<5i> iPA ^<y^(inlet)(80)i2^- <d^€ ^7] 51-^(81)^ ^12: ^7] 

W1(71)S IPA * ^^^Trcf. IPA ^^^(80)fe IPA i-2.i(79)Sf ^V^1(i)^ ^^W. 

a. ^71 ^^Wl(71)^ #71 Bl-^(82)<^1 ^flti1(14)Sq- -B-^] ^^-o] 7}^ 

*>£^ ?1#^^i=f. #71 ^J^^ ^^tJl(71)^ icf S.s^^9l #7l ^^A^^ ti>^ 

^<H1 -&1E-1(72)1- ^ultbrf. 

<52> Tin 7>>i 51-^(73) ^ ^12 7}^ el-«a(74)^ 7}^ ^'a^(77)» -^Sfl N2 7l-^ ^^^(75) 

<53> ;^ll 7}^ 21-^(73)^ N27>>;7> #7l ^^-^^ ^^iH(71)<Hl ^S-iE^ *H #7l 

^^^^ ^^ttl(7l) ifl^ #7l7l- ^flBl(l4)S- = 7fle)oi 7l-i sl-oiojci-. 

<54> ;^12 7>i Hl-«y(74)^ ;«112 N27>:^7> ^^Bl(14)<^l t!:i=l-. ^12 N27l-:i 5l-<?l(74) 

^ ^JW1(14)<^1 ^^51^ #7lSl S^*>7l ^tb ^S. 2:^ Hl-^-^S 7]^^t]. 

. ;^12 N27>i sl-^(74)^ N2 7}^ Al ji^ N2 7>>i e)--?! 7l^ 

<55> ^v^, ^a^^lo.^ ;«lll 7>i 51-<?1(73)<H1 w>ol3|i>^ el.oi(89)^ cl ^wl^ o;^ 

cf. wfoisfl^ 21-^(89)^ ;^ll N27>i7l- #7l ^S^^ ^^wl(71)7> ol-qel- ^^h1(14)<H1 ^ 

3r>o^, ^3:Al ;^12 7l->i Hl-^(74)<H1A^ ^^Sj^ N27}-:iSl- ^^^1 :?i 

<56> ;^li 7}^ el-^(73)^ #7l Aj^j ^J«l(71)sl 7l>^ *^^(G)<H1 <a^^^ 71^^- ''llel'^l 
7>>i 5l-^(83)a2l- #7) ^flwl (71)^1 IPA-^flol ^ci^^l^ «5fl^v '^^(L)<^1 <?1^5)^ ttll- 

^ ?flel*^ 7>>i Bl-<y(84)^S ^^15)^ ^ol jL^^tl #71 ^^ol ^V]- , 
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<57> ^ 7}^ el-^(73, 74)^ -H-^ ^/S^ ^S.7> ^ol 

^7l(7>.^i)^ ^S. ^ ^£ 2:^ofl wl-^^^l-t:].. , ^ ;^12 7>>i e}-<y(73. 74)<^1 

S^^l ^11 ^ ^12 trlE^(86a, 86b)7l- ^^l^cf. o] ufl , z]- -^^ S^7l(85a, 85b) <^1^<H1 

^lEi(86a. 86b)7l- ^^l5lc>l<^>^ ^d^^>7l1 2:^^ ^ SZ^-. ^-f^lfe ^ 

<58> VE, «J-^l-g- «lti.(87a. 87b)7> ^^3^ o.^. ^^1^ ^ ^7] 

e}<?](81)o11^ s|.El# ^l7ls:]-7l €h.K88)7> ^^^l^c^-. 

<59> 7]^^ ^]\^o] 7}^ e1-^l(83) ^ tHl:^ 7fle|ol 7}^^ ^9l(84)<=>\]^ :^]2 7>i -^^ S 

^ 'iW-«-(83V. 84V)o1 ^^121:[L, #7] el-^(82)<Hlfe ^7] afl^ «lti.(82V)7> 

«>olsnx^i 2^-<y(89)oll^ Hfolsfl^^ «l«.(89V)7l- :4 e|-<yi-^ ^/-2. 

<60> ^E-i(88) SJ:<^lJE 7>:^i -^^g 2:^ «iW.(81V)7> ^^l^^O^ IPA ^^^5^ jflAj^VTlu)- 

<61> ;H12 7l-:fi 2^-01(74)2)- IflS ^7] 5^-01(82)^ Z]"^ 7M^O.^ ^^tt1(14)<>ll ^ 

£ 9X^^, S. soil SAjslo^ o;^^ w]-fi). ^o], ^^tt1(14) ^oil el-M-^ *^ 7>i(3l^l N2, 

IPA ^7]/ N2. N2) e1-<?l(90)-2.S ^'=>] H>^3)s>t^. e)-oi(89)3E ^ 

^ 7>>i H)-ol(90)oll -i-^^^ ^o] tif^^^l-c]-. 7>>i B)-^(90)<H1^ e)-^ elBl(91)7> 

^^B^(14)'>11 ^^5?^ ^71 ^ 7>i^ ^£ <^1^1-A^ -H-^l^H IPA ^7] 

^ -§-^ «J-^1*>^ ^o] W>^3l^>cl-. D)^ 1^>^^^>71S.^ e}-ol ^1EK91)^ ;?112 7>::!i 

e}oi(74)o^ §lE-l(86b) <a^£|<^ ;«ll2 7>>; ^91(74)^ ^^-^l^ N 
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<62> ^^cHl tCl-el-Ai^ 51-'?1(90)<>11 2:^ 1=1 ^^1^ ^cf. 

<63> <«l]7l -B-MH> 

(I4)ifl^ -H-71 Jl4^-^s. ^a) tifl7l^ ^ ^>7l ^'Hs 37fl2:i tifl7l B\-0} 

l-dOl. 103, 105)^ ^^^5)^ ^A'=>] ^}^^^}^. m ^13 H1171 el-^l-dOl, 103, 105)^ 

nMl3)^] ^^l€i=1-. ^11 «fl7l E^-<y(101)^ ^11 ^flol3] ^^l(Wf(l))<^1 ;^12 yfl7l 
(103)^ 7>^cfl ^flolsj] -?1^1(Wm(25))<Hl ^13 ^7] e}-^(105)^ '^'M^- ^flojsil ^^l(Wl(50))«Hl 

<65> iflx] ;^13 Hfly] El-<?ll:(101, 103, 105)<>11^ tifl7l *iti.s.(ioiV, 103V, 

105V)7l- ^^^l^cf. 5E, Ttfls afl7l 5f^§(101. 103, 105)<Hl^ vfl^l ;^13 ^e) 

5i)^(101o. 103o. 105o)# afl7l<y=^ S^tb^f. <^1^ #7] :?iSAloii:£ Jl4^^ -B-7l 

(IPA) H)]7l7} 7V^s>£.^ tbi=1-. 7l^^ ^^1(1)^ -^^ ^'^^l ^^l^o.^ ^'^tVcf. ;^ll 

;^13 tifl7l e1-<yi-(101, 103. 105)^ -^7] v]\7] 1-^(107)^1 '^^s\o] ^^^JL 
7] al]7l #^(107)^ ^^1(6)2] afl^dBP)'^! -6-7) «ll7l^(out let)(109)^ ^ 

^1(1)71- ^^]S\o] AV-g-^^ ^^]. :g:;3- vflo] j^j^^e) a1^(p1£A1)S. "tl^^Cf. 

<66> «]-^, ^2, ^7] A^A^ ^fltH(71)<^l£ ^7l A^>^^ %^m)^2] ^7] :E.5flol 

Al7l7l ^11 ^ ;(112 -H-71 -6-^1 ^'^(111, ll2)ol ^;i^ci-. ;^li -B-71 -fr^l :^efl«y 

el-^(lll)^ "^fl^v ^^(L)<^1 ^12 -^71 -a-^1 El-ol(ii2)^ 7l^ '=i^(G)<^l ^^^1=1-. 

^ ^12 -^71 -B-^1 -E.eflo] 5^-<y(iii, 112)^ ^^1(1)^^ sIl^dBP)^ -^71 on ^(113)1- 
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311^ <^^^^. m ^ ^12 -H-71 ^£11^ 51-^ 

(111, 112)^^ 71^1 ^^^^ -^71 Hfl7l 1:^(107)-^S. -^7] «l]7l e)-ol(ii4)^ -f-^ -H- 

71 «fl7l 1-^(107)^3. jaifl^cf. 

<67> :£ 7a tfl^^l £ 7c^ ^ m ^^1<^1«^1 ^^1(1)^ <^1^1^^ A>Al£S-olJl, £ 

<68> 3E 7a T^^l £ 7c» %i-Ss:>^ , ^ /sfll ^Al<^l6)] rq-s. ^g-^Ki)^ ^bhI -^q 

H(2)S!l- ?i2:^7l^5^^ ^ ^^^7l(7>>i) -B-qH(5)7> ^j-^l(l)^ ^J-^ofl q-n^^l 

-H-HH-ir(3,4,6)ol ^}:^d\] afl^js]^ ^ $14. 

<69> nelJi, -B-qH(2)7> ^^1^ ^Ta<^l ^e)Ji zl ^o]] #7] ^5^^ ^ 

^7l(7]->i) -frMH(5)7> Bfl^l^cf. ^7] ^^^^ %yi\(71) ^/£E^ el-^ ^lElOD'^l 2] 

^^^1(14)2^ :si^o^ ^£ ^^'US. <?Itb ^Bl^S^ ^^5^ «J-^l*>7l ^t}<^ ^Si 

^7] ^3^^^ ^ ^S: ^7l(7>i) o.u|E(5)o^ ^T^ol] ;^^lo:| a. 7] a,^ 7] ^ c| ^ 7| ^ 

(120)* -i^l^Vtq-. s. 7d<^l :£Al£l<H 9X^ w>5sf ^o], tifl7l^(120)^ ^J-^l(l)7> ^^l^l^ ^2: 
^^1-^ tifl7l ^^e] Aj^oii H]]^(i22)^ <a^€i=f. 7lEf, ufi^;^! A^l-^ <a;i ^Tll 

<70> <^^]9] 

<71> ojs-} i ^>^iiESq- S. 9S] Te^o]vQs.S\- £ 1 xfl;^l 7d» , ^ 

^^]c^]o\] a]-^ ^>^1(1)*- A>-8-*V^ ^^^m^ ^ :?iS) ^^^-^ ^^tbi^. 
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<72> CRD ^^l^^l o}^^ RD ^^m^l ^-^1- 4^tl:i=f(Sl). CRD 

-B-qB(3)2l itti.(36V)# <tJl ^«|- ±2.^^(32) s^oioe)^ tcj-e). 

is Hll>i(13)S DHF« ^^^V^ vfl^ till^(ll)<Hl DHF71- 7>^ ^>£^ tt^(S2) . 
<73> <a-(Dl:£Al)o^ -^^o]l o^^ll ^■^7]{2] ^flolslCW)!- ^flH^(14)v}lo^ y].o]E.a5) ^ 

oil S.^t!-^(S3). o] nfl, 5flBl(14)oi ^^(22)^ ^^joflAi g-^ o:]^]^ ^l-^^cf. 

<74> ^^7flsl ^flol3s)(w)l- DHF -§-^ ifl<^l A]:^ ^zicH DHFl- ol-g-^l. ^^^r^ 

(S4). 

<75> DHF* ol-g-^V ^pyo] ^^slig, 5}-^-§-^-!] ^ fi^^-^ -6-MH(3)sl w«ti.(42V, 43V. 

45V. 46V)1- <iJL DIW ih^i(38)S^Bl HF ^^-g- DIW el-^(43, 46)^ DIW 
(18)-9-S. DIW-1- ^-c1-^(top down) ^^^^S. ^^^Vcf. ^fltH (14)tfl6)l ^7^$^^ DHF* 7]- 

^tt S]^Al7l7l ^^}c^ icf ^o. oj:(o^i^ 251/min)^ DIW* ^ HF ^ 

^-§- DIW ^91U3, 46)^ ^>-§-t]:t^. 

<76> cel]oi -^qB(4)^ ^ >|12 ^efloi e:|.oio^ «lti.^(55-59) ^ *>i4. <^l^i:fl 

7l-^cfl ^12 ^91 «lw.(57V)* <iJl ^91 «1«.(60V. 61V)* 

^^tH(14)ueBl -^^KDHF^q- DIW)2l ;^ll2 J^efl^ e)-^(57).-^^ M-i^;^] ^a^l-S.-^ 

J^efl^ ^91(60, 6l)^S. £]iE^ *H DHF ^^* t!-t:f(S5) . DHF ^7^] Alofl^ 

DIW<H1 5l<^£l^ DHF71- ^:^o] 3. >fl2 :^sil«y 5^-01(57)^ x]^^] B.^]9l(^Mt:i\ . 501/min 
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<77> o]o]A^^ ^eflo] ^o] «flti.i-(55V. 56V, 58V, 59V)^ ^^]^] l^l^i, 

tf|(14) ^2] -^^fl(DIW)7l- ^Efl^CQuick Dump Drain) € ^ ^(36). 

<78> 5fltH(14)^ ^flw1(14)S.^B^ SeH-as)^ <aAlofl ^ 

-g-^^ tH^J) ^H(52)* ^wl^VJl 9X^. nl-el-Ai, o.^1(diw)# Hefl-y^ ^ ^rf. 
^91^(55-59)0] ^«w](i4)Sl Jg.^ tifl^(13)<>11 ^*a*>7ll 

^ S.eflolo] -^o> J^^(22)^ ^^]^]^^ ^^IS. ol^tb^^. 

<79> o]o]A\, IPA ^7il(S7)* ^^Itbcf. ^7] ^7fl(S7)^ ^11 N2 7>>i el-<e]( 

7ll5^c>1 7>>. e]-^)(73)* ^«fl ^11 N2 7>i» ^2: ^^3^^ ^^W1(71)S. ^^*>J1 

. ^12 N2 7>>i 2:^ 21-<?1)(74)^ >^]2 ^l2 N2 7>^# ^^^^(U)^ 

^#^0.^^ Al^€4. ^^^^ 'a^](SlM^^^B\ SE^ IPA ^7l ^;^1(S7) ^ 

o] Aj^oflAi ^71 41^:^1 &|-^(81)^ -f-S^fl ^7] ^^A^ ^^1^(71)5. IPA 

"2^^ ^^t!: ^. ^lBl(72)<='fl 7l-1(^ 65TC)*><^ ^S. #7] ^^a^ ^^^1 (14)<:>11 oje^ iPA ^ 

711- ^^A^A]^ ^11 N2 7}^ el-^(73)* tq-el- N27>>::^ :^2^ #7] Ajyy 

tH(71) ifls^ IPA ^711- ^7l 5}^(82)^ ^^ti1(14)^ <^l^(carry)t!-^-. ^}^^ 

^>7l^^ ^11 N2 7}^ ^ <U^^ 7l>^v fllE^<H 7>>i 51-^(83)^ ^^■e^■ ^^SlcH ^7] ^^a^ 

^^»1(71)tfl2l 71^1- <^^(G)^ IPA #7l» 3]^ ^^tH(14)S. ^^*Vul. N2 7>i # 14 
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u]^]^ a^^^ ?l]B^ol 7]-^ sl-^(84)^ vc^^ ^7] 
<^(L)^ IPA ^^^^n IPA ^711- ^fla1(14)S ^^^cV. 

<80> y>^3]^]-7]S.^, ^e)l«y ^o]l:£ 4,^0^ IPA ^7l7l- ^flWl(14)S ^^SjS 

^■ ^S. ^oll^ ^^S] IPA ^7l# ^^§>^ ^O] #^ ^ 

<8i> ^11 ^ ^12 N27>>i £1-^(73. 74)^ ^Bl- ^3^(14) ^S. :^2i ^7] 7>>i* ^^^}^ 

^^w1(14)S. ^^5]^ ^51^1 N2^ ^cJ^ IPA ^7]S^ <a=^ Jlf- 

SE^ ^/^^ -§-0] oj: ol^>s -g-oj^rVTll 3i^^ ^ $X^. 

<82> o] nfl, N2 7l-^i(7lle]oi 7}^)2] N2 7>^(^£ 2:^ 7>i)^ ^JESf -^"^ 
^WM- ^711 ^o] w>^2]i&>t:1-. o]^ *lEK86a)^ ^£ (1 10-130 °C )♦ »12 *l^(86b)^ 

130-150 "OJe-i:!- ^Tluf -i-^^l-Tll f-o.s>>^ ^ ^rf. N2 7>i^ ^:£7> ^^^^ 
^^5]^ IPA #7)21 oJ:ol ^^^^}7] afl^ojcf. 

<83> ZL5]ji, ^7l7> ^«tH(14)<Hl ^^sl^ ^<y: sfo] ^lEi(9i)^ §lE^l-(86a. 86b) 

^«fl 7>'i^ ^ >|12 N2 7}^^^ ^£7> IPA ^7l7]- ^7] ^Bfl* ^^l^j-^A^ ^ 

^ ^^tii(i4)<^i ^ 9X^^■ ^^]m)7} ^7] ^3^^ 

(71)ol]A^o^ 7><i ^£1- 65°C ^i^-Q-^ ^ ^ 9X^. el-'^l ^lEi(9i)o^ ;^12 ^lEi 

(86b)^ ^«a*>7fl H>^3}§>t:f. 

<84> N2 7}^d\] ^Sfl IPA ^7l^ ^lol3Jl(W)^ :5V S.^3j\- ^ ^'Hl^i -§-^€l=f. 

^■11<^121(W) ^-Hl^i -§-^^ IPA ^7l^ ?fl<^lsl(W) DIW^ 7fli£3^Ai DIW7> ^flo] 

5^1 (W) ^t].. 
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<85> IPA ^711- %^i](U)S. "g-^t}^ ^91. tifl7l -B-U|H(6)21 Hfl7l S^-^ ^ly.* 

(lOlV, 103V. 105V)* l^l^i ^11 i^^^l ^13 Hfl7] e}«?]^(101, 103, 105)* -f-sfl IPA f^7l7> ^ 

Mfl7l(-B-7l Hll7l)5l£^ ^O^S.^ ^^Wl(14) xfl^ IPA ^7lS] :^£7> "^^S^VtII -R-^lS) 

^7l(IPA ^7l) ^7]X\ Cf^o^ IPA ^7l7> Wl]7l£lol IPA ^V-g-^o] ^7H]-^ ^jL3Zf# 

7(\]^}7] ^sl5il>,l-(ioio, 103o, 105o)* <^l-§-^l-<^ ;^ll vfl^l ^13 Hfl7l e|-«?l-i.(ioi, 103, 

105)^ 2:^tbi=f. -B-71 tifl7l^ £ 9^ ®^ :^ol IPA ^7] ^/^1(S7) 

^ N2 ^2: ^711(88) -g-<^]: ^^1^ ^S. ^Jl, ^-foii rtJ-sl-A^^ (2)^1 wJ-aI^ :^ol N2 

^;^1(S8) ^^y^ o;[cf. 
<86> VE, IPA ^7] ^^o^ ^7] ^flHl(i4)ifl<HlAi IPA ^7]s] ^^7} ^7} 

«J-^l5>7l ^^l-o^ IPA ^7] ^;^1(S7) ^eflo] ^711(86)^1 ^7] 

^5^^ ^^tH(71)<Hl <a^^ ;^ll ^ ;^12 -B-7] -e-^fl JBEflo] e)-«y(lil, 112)^ <a^^ -^7] ^7] ^ 

<a(114)* ^2: #7] ^JA^ ^flWl(71)xfl<^l ^S>^^£l<H ^7ll§>^ IPA ^7]» Wfl7lAl7l^ 

IPA ^7l7> ^flol3l(W) S.^B\ Dim :^]7^^}7]o\] Al:^ol ji^ N2 

^;^1(88)» ^Al^cf. «lti.s.(83v, 84V, 82V)* ^, w><^14i «1^(89V)* <ic>lA^ 

^11 N2 7>>i7> tl>ol3^^2l.ol(89)^ ttl-Hl- ^WWl(14)<Hl ^ = iE^ tbc]-. ZL JL^^ 

m N2 71-^iSl- ^12 N2 7>i7V ^flols](w) ^ofl -g-^SlcH ^^^m IPA# :^3i7} 
<a^i4£^ ;«fl2 7>:fi ^9im)^- ^91(89)^ ^«fl ^ll N2 ^12 N2 7>>i 

# ^^^>°S. ^^a1(14)<^l -^^s)^ N2^ -B-^(<^1.. 150 1pm)* ^77}^] -g-ol^>Jl 

^^tU] f^cHA]^^ o;[t:|.. ipa^ vfl^] ^13 wfl7l e1-<a#(101, 103, 105)* ^«fl Bll7ltb^. 
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<5lnfl<Hl^ ^e|5i)>^#(101o, 103o, 105o)^ 2:^^1-0^ m vfl;^] ;^l3 ^y] ^91^(101. 103. 105) 

<88> ^# ^^l(S8)7l- ^^51^ ;^ll ^ ;^12 N2 7>:i^ ^^^}JL, ^^Hl(14) 

^ ^^(22)# j2-^^>J1 ?flol3S|(W)* ^flHl(14)^-^E^ <?iS^*l-<^ ^^^-^S. ol^^tbcf 

(S9). 

<89> ^>7l CRD ^^ol :^«^, %^(U) ^d^]^ ^91 *l£K91) ^ 

^7l ^3^^ ^^»1(71)^ ^lEi(72)S. '?I«fl ^^«1(14) ^^3i|- ^^oil^l ^£ ^M7> 

^^1^(14) ^^<HlA-1 5|-E^#ol A^A^^ ^ o;^c^ o]^ «J-^l*l-7l -¥1^1-0^ ^7] 

(71)^ ^^<^1 ^^^1^ tifl7l^(120)l- ^m(U) ^ ^^711- o.^ ^y] 

<90> ^^^^ RD ^;^^n>^ ^sSs>ZL^l- ^ ;g-foilfe CRD ^^2). ^e^, ^J-^ll- s^l^j^V'S^i (S2 

' ) ^11*^1 ^^-1 S.^t!:Cf(S3' ). o]c]X]^ :^^-§-^ ^ ^±:<^ -B-MH(3)^ «lw.(42V, 

44V, 45V, 47V)* ^JI DIW 4i^i(38)S.-^Bl DIW ^^-§- DIW e)-^(44, 47)^ tcf-e^- DIW 

^#^(18)^^ DIW# ^-cf^Ctop down) «J-<bio.^ ^^^V<=^ DIW ^^1^1:^^(84' ). DIW 

^i(S4' ) Alofl^ DHF ^mcf^ <^<^('^1.. 20 l/min)^ DIW* ^^^V^ ^o] a>^ai 

*>^. 

<9i> DIW^ ^^^<^1 ^^B-S.. o] nfloil^ c_efloi -^i:|E(4)o^ Zi^o] ;Hll J^efl*?! B^-^l 

^ 'tW-(53V, 54V)sf ^5llol 2^0] aflti.(60V, 61V)1- iJI DIW^ cfl-^^^ ^ll J^efl 

^ 2l-*?l(53, 54)0.^ ^T^^l ^tiH-S-f ^Eflo] a|-oi(6o. 61)^5. sl^s. ^yo^ 

DIW ^Altl-cf(S4' ). 
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<92> o] :f , cf;^]^ CRDsq- -^'^^srMl 

<93> <^12 ^Alc^l> 

<94> :£ 10^ ^ ^T^o^ ^12 ^Alo^lofl icl-s ^^^o^ 7M£0lcf. ^Ajc^loll n}-^ ^^^^ 

(5' £>.l^>o^cV. 

<95> ;H12 ^Ajd^loil rcf^ ;^V^lo^ ^2, ^^A^ ^ ^MH(5' ;^12 7>il- :?i 

2: ^7] ^S^^ ^flBl(71)S. ^€^^1^ ^12 N2 7}^7} #7] ^^^^ ^^^1(71)5. ^ 

<96> ^s.^ e^-o](93)o. 311^ el-ol(89)Sl ^^l^jz)- :^2i ^7] ^S^^ ^^^(71) Aj-ojo;) 

N2 7}^ 21-<?1(73)<H1 <=>] ^. ti>ol 5)]^ 5:i-«y(89)^ ^^1^^ 51-<?1(93)^ 

^ A>ol5^ ^11 N2 7>>i e1-^(73)^<^l «lJd(93V)7> ^^l^c)-. b1-<?1(93) ^ 7> 
^ 2^-01(90) t^lrOSV, 97V)ol 

<97> o]^ ^lE^(86a)7> ^-f , 711 El 7>>^ 71^3]- 7]^^ 

i^^l^H ^^J- ^<H1 #71 SI ^^o] ^l-^^o] ^o^^ ^ ^1-71 ^olrf. 

Jl^o] ^^5^>^, ^^-1, N2 7}^ el-^(73) t:a(97V)5q- ;*ll2 N2 7} 

^ e}^(74) ^i-S^ »ty.(95V)l- ^]<^^] , ^9liS9) ^I^ism , ^ 

91(93) ^I^mv), 7]^^ j'flslo] 71-^ ^91(83) «la.(83V), 7^^o] 7}^ 

e1-^(84)^l-^ «lw.(84V) ^ #7] s)-6l(82) ^^"^ 1:^. (82V)« <ai^. ^si^ ^^^^S. 

^^t}^ ^lEK86b)<^l ^^11 *1^^ N2 7}^7} ^3: #7] A^A^ ^^iH(71)^ ^ 
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<98> Wl-cflS ^12 *lEK86b)7> JL^^+ 21-^ «^1B1(91)7> ^jB] 7]^^ ^^s:>SS. 

<99> ^ ^t^^ ol^].o^ Wl^ltb^^o] ^■i<i^l-i-^ -i-^fl ^Cf ^Hl^l ^i^^ ^Ojcf. tb^, 0^7l 

<100> <^^<:^1 1> 

<101> N2 7\^^ -H-^^l- "^^m^ ^13*>^CV. ^^-1, Cfl2:^0.^ ^>l4o^ N2 7>>i 

e|-oi^ N2 7>il- ^^^i IPA ^711- ^^^1-^ ^efls^ A>-g.^].j7 -^71 Hfl7l^ 

IPA ^71 903:^ ^Altb ^, 300mm ^o]^ .^vo^ s).B)# 

^l3^>^cf. N2 7l->i^ -H-^<H1 cflsfl^i 2l-El# ^la^V^cf. 

N2 7l-^(7llel<H 7>i)^ -a-^^ 20 LPM-^S. >^l2 N2 7]-:^:^] -B-^^ ^e)^>^x-^ 

300mm ^1«^l5Sl>^S] ^^E^^ ^-1- ^^^\<^t\, o] ufl, ^ ;^]2 ^lEK86a, 86b)^ h1-^ 
(91)^ 130°CS ^^^>^^ ^7] ^S^i *1E-1(72)^ 65%S. ^^^V^ 
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